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Appendix 1; Grid references of fossil localities 
110. Grid reference 
1 18595 32723 35 19236 31250 
2 18515 32723 36 19227 31664 
3 18429 32695 37 19028 31055 
4 18398 32572 38 19016 31201 
5 18680 32368 39 19027 31213 
6 18676 32364 40 19043 31200 
1 18616 32362 41 19121 31216 
8 "18676 32359 42 19189 31118 
'9 18678 32333 43 19140 31178 
10 19018 31208 44 19190 31118 
11 18998 31357 45 19178 31077 
12 19085 31316 46 19181 31063 
13 19085 31320 47 18977 31226 
14 19090 31328 48 18800 31304 
15 19075 31339 49 18855 31230 
16 19059 31339 50 18854 31243 
17 19085 31332 51 18804 31267 
• 18 . 19099 31321 52 19020 31333 
19 19074 31216 53 19024 31343 
20 19181 31285 54 19026 31354 
'21 19155 31287 55 19037 31383 
22 19151 31278 56 19033 31394 
23 19271 31306 57 19048 31389 
24 19301 31282 58 19083 31320 
25 19196 31226 59 19128 31389 
26 19173 31152 60 19152 31434 
27 19198 31115 61 19158 31419 
28 19239 31166 62 19098 31475 
29 19276 3113.8 63 19112 31310 
30 19191 31264 64 19342 31279 
31 19208 31202 65 19313 31285 
32 19234 31045 66 19112 31361 
33 19231 31043 67 19108 \ 31365 
'34 19215 31033 68 19104- 31216 
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69 19204 31335 101 19059 31788 
70 18992 31368 108 19063 31794 
71 18987 31381 109 ,19009 31924 
72 18985 31389 110 18988 31858 
73 19006 31388 111 18979 31872 
74 19014 31374 112 18971 31882 
75 19022 31362 "113 18927 31888 
76 19022 31383 ~14 18954 31929 
77 19020 31470 115 18902 31929 
78 19001 31410 116 18892 31847 
79 18983 31385 117 18950 31393 
80 18977 31367 118 18943 31401 
81 18997 31326 119 18952 31420 
82 18848 31167 120 18932 31440 
83 19126 31378 121 18823 31443 
84 19125 31389 122 19080 31382 
85 19117 31366 123 18965 32223 
86 '''18843 31295" 124 18962 32222 
87 18915 31123 125 18937 32062 
88 18884 31105 126 18940 32055 
89 '18881 31059 127 18980 32052 
90 18887 31045 128 18950 32038 
91 18774 31202 129 18981 32045 
92 . 18787 31247 130 18957 32024 
93 18823 31311 131 18992 32051 
94 18787 31247 132 18937 31940 
95 18724 31286 133 18940 31935 
96 18755 31380 134 18895 32293 
97 18763 31387 135 18920 32275 
98 19180 31600 136 18816 32257 
99 19176 31603 137 18880 32173 
100 19157 31636 138 18873 32116 
101 19080 31559 139 18878 32096 
102 19066 31555 140 18884 32051 
103 19127 31577 141 18897 32027 
104- 19064- 31783 142 18844 31998 
105 19059 31788 143 18843 31994 
106 19059 31788 144 18890 31943 
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145 18916 32177 183 18593 31677 
146 18887 32188 184- 18650 31612 
141 18917 32212 185 18583 31655 
148 18903 32223 186 18663 31690 
149 19029 31809 187 18610 31116 
150 19000 31800 188" 18648 31824 
151 19000 31802 189 18809 31732 
152 18946 31870 190 19119 31650 
153 18948 31843 191 19133 31628 
154 18922 31857 ' 192 19092 31644 
155 19026 " 31737 193 18863 31613 
156 19012 31728 194 18877 31588 
157 19000 31631 ,195 19218 31153 
158 19007 31653 196 18871 31342 
159 19011 31681 858 18833 31195 
160 19069 31680 121X 18858 31409 
161 '19006 31555 122X 18840 31433 ' 
162 18730 .31669. 
16~ 18756 31561 
164 18752 31518 
165 18688 31558 
166 18677 31603 
161 18700 31588 
168 18709 31596 
169 18613 31350 
170 18590 31364 
171 18476 31615 
172 18472 31141 
173 18602 31804 
174 18655 31807 
175 18663 31911' 
176 18566 31898 
177 18568 31857 
178 18567 31871 
119 18593 31139 
180 1~04 31734 
181 18547 31787 
182 18554 31680 
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Appendix 2; Fossils present in each formation and member 
Dp'Dlanus ap. indet. 
EctillaenUl ct berp;aminus Wh1tta.rd 
~ mnieri (:Bergeron) 
2!m!! ct. uenieri (Bergeron) 
EccoptoehUe (Eoeoptoehl1e) ot. claYigera. CBe7ri~ • 
Ca1ymenella (Cal.y!enella) bo1uell Bergeron 
Neseuretus (Nell8uretus) tri.!tani (Bronou,art) 
Colpoeorrphe ot. lennier:!. (Bergeron) 
Colpocorrnhe rouaulti Hen17 
Pl.a.ea1acomia oeblerti (Ierforne) 
CroSon8-'pi! .!:!:!!!1! Hammenn 
CrolOna.s pis morenens is ot. .orenena is Hammann 
°Crolona.:t pis morenensis lII&Tena1! Clarkaon &: H&m7' 
"uet'OD&!J)i! ct. ID&cropht&1ma (Brongniart) 
llueronaa.yia chillonensis Hamm.ann 
noucekia (noucekia) ct. taouzenais Deatoabea 
Seleuo}?!lti. ct. uerophthwus (ndek) 
mW;mOPO~ 
Draboda ct. re4U% (Ba.rran4e) 
- . 
Horoerle;reUa of. pl1cata ~rott 
SYobodair.!! armorieana Babin &: Kelou 
Tissintia ap. indet. 
Caeemill. ribeiroi (Sharpe) 
Acrospirifer ~ (Giebel) 
ChClr1etes (It'.osareinulata 
Plat;rorthis ct. cireularls 
Plebejoehonetes plebejus (Sohnur) 
?LeptOlltrophia ap. indet. 
~ J'OSSILS 
Crudana golll1'ussi (Rouault) 
Crusiana aft. ti0lll1'usai (llouault) 
Cruziana turoitera. d t OrbigD1' 
cruziana 'P. iDdet. 
RusophycW! ap. Wet. 
llerostomichnites ap. iud.t. 
Planolites ct. Tirgatus (Hall) 
ShU tbos linearia H&l4eJlW1 
J.rthrophyous ap. 1JI4et. 
Palaeophycus ap. itldet. 
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Did,ymot'TantWl ~ AlcatrOlD 
Did,ymograptus '.!tl!!! mes & Wood 
Did,ymograptWI an. b1tldtw (.T. Hall) 
Dld:ymograptWl geminWl (H1aiD&er) 
Didymorraptu.s .urehison1 (Beck) 
Did,ym0mrfl .... , .urehbon1 (Beck) •• 1. 
Did,ymograpt~:'.pec1osua EkatrOID 
Did.YmomptU3 I!pinulosua Perner • 
D1d"w::ogra ptU3 -c~. T&o111&1101de. Pemer 
cmoe:raptus .p. indet. 
Goth o£lll7tu.s .!!!!!! (Holm) 
l!onoellma.e1s ,fiumendone (Gorta.n1) 
?Mon~l!~:ls~omerina (Nicholson) 
??Mon0f!!~,capillaceU!l TUllberg 
Monograptus tlemingl (S&lter) 
Monograptus 'Iud ends (liurchiaon) 
lIonop-aptus ?paraprlodon !oucek 
lIonomptus C!. prieden (Bracn) 
?VonOrl"llptus priodon (!rcmn) 
Jlonomptus or. retrot'lexus ~ber, 
P1~mptus ap. 
"Pristiomptus ~ (Suea.) 
PrUtiograptWI .1aeseri Holla.nd .!! ~. 
?PrbtiomptWI ~ (Lapworth) 
ltet1011tes geinitn&l1W1 (:Barra.nde) 
SaetograptWl colonus (Barrande) 
Cl1.u.cop-aptus ap. i.D4et. 
?GlYptoe;ralrtus ap. iDdet. 
Indetera1Date biaer1.&l. grAptolite. 
EC:HINOm:lUlA.n 
.£!!!! ap. 1Met. (two apeel .. ) 
CorxloerinWI ap. 1.Ddet. 




Ctenobolb1n& ap. 1.Ddet. 
Qua4ri3ueator .p. 1.Ddet. 
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Microfossils identified BY K. Dorning 






. Proboleiosphaeridium app. 
Wenlock? or lower Ludlow? 





Ambibisporites· ap • 
Proboleiosphaeridium app. 
LOphosphaeridium sp. 
J4icrbys tridium a p. 
Orondagella.· assymetrica. (Deunff') Cramer 
Salopidium cf. granuliferum (Downie) 
Dorning MS. 
ProbablJ Leintwardinian or Whi tcliffian. 
S3. Serra do LU8.9io Formation (18920, 31119) 
Chitinozoa- Conochi.bina s p. 
nos pores- Ambibisporites ap. 
Tasmani tea sp • 
.Acri tarchs- Proboleiosphaeridium ap •. 
Lophosphaeridium sp. 
No diagnostic forms •. 
84-. Serra do Lua.98.0 Formation (18897, 31114) 
Acri tarchs- Melanosclerite~ ape 
Proboleiosphaeridium sp. 
No diagnostic forms. 
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S7. Serra do Lua9io Formation (18898, 3115) 
Jaospores- Ambibisporites ap. 
Acri tarchB~ Proboleiosphaeridium. spp. 
LOphosphaeridium. ape 
'No diagnostic forms. 
S8. Serra. do Lua~ao Formation (18798, 311.14-) 
Acritarcha- Proboleiosphaeridium spp. 
Lophos phaeridium a p. 
llicrhYstridium ap. 
No diagnostic forms:. 








Melos phaeridium s p. 
Salopidium cf. granuliferum (Downie) 
Dorning MS., 
Salopidium s p. 
Ammonidium 8 p. 
~lotopalla traumatica (Cramer) 
VeEYhachium sp. (3 processes) 
Forms not known f'rom the ty-pe Ludlovian are pres ent and 
the sample is probably of' post Whicliffian (Pridoli) age. 
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Veryhachium sp. (3 processes) 
Proboleiosphaeridium sp. 
Negitive evidence possib~ indicates a post Whitcliffian 
age. 
811. Serra do Luacao Formation (18887, 31106) 
Acri tarchs- Proboleiosphaeridium spp. 
Veryhachium :8P. 
No diagnostic forms. 
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Appendix 3; Measurements of fossils 
i Neseuretus (Neseuretua) tristani (BrongDiart, 1822) ••••••• 409 
ii Plaesiacomia oehlerti (Kerforne, 1900) •••••••••••••••••••• 414 
iii Horderleyella 'Ct'. plioata ~cro:rt, 1928.~ ................ 419 
iv Svobodaina armoricana Babin & Malou, 1972 ••••••••••••••••• 420 
T Tissintia ap. indet •• ~ •••••••••••••••••••••••••••••••••• 423 
vi ·Cacemia ribeiroi (Sharpe, 1853) ••••••••••••••••••••••••••• 424 
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i Neseuretus (Neseuretus) tristani (Brongniart, 1822) 
For orient&tion of measurements aee figure 61; all measurements 













Localit.Y and-specimen number 
- Internal mould 
External mould 
Length of occipital ring 
Length of glabella 
Length of preglabellar field 
Length of anterior border 
Length (exsag.) of eye~ from posterior border 
Length of' cranidium 
Maximum width of glabella 
Width between eyes 
Width of cranidium 
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Neseuretus (Neseuretus) tristani (Brongniart, 1822); mm 
No' iD/ex e b f 2+g g dS 
e+bt k 
.1 i f 2+g 
8 in 2.8 13.0 6.3 13.5 22.1 12 .. 0 24.0 28.0 
14' in 1.8 9.7 S.7 10;2 17.2 11.4 20.0 34.0 
15 in 4.0 1'6.5 7.0 17.0 27.5 1S.0' 31.0 36.0+ 
17 ex 1.0 4.5 1.6 
-
4.8 7.1 4.0 6.5 10.0 
17 ex 1.2 5.5 2.5 9.2 6.5 16.0 
17 in t.1 4.5 ' 2.4- 8.0 4.0 11.5 
17 in ' 1: .. 4 7.5 ' 3--7 
' '- 1.2..6 -7,.5 , 19.0 ' 
17 " in 1.0 6.0 2.4 9.4 6.0 1;8.0 
20 in 1 .. 2 4.5 2.8 5.2 8.5 7.4-, 10.8 21.0 
20 ex 0.8 3.3 1.1 3.5 5.2 3.5 5.4- 8.0 
20 ,ex 0.6 3.9 1.7 6.2 4.0 10.0 
29 in 1.2 6.0 2.5 8.0 9.1 6.0 12.0 
35 in 21.0 10.0 
-
21.0 
35 in 1.9 6.8 3.6 8.0 12.3 18.0 16.0 33.0 
36 ex 2.8 9.7 6.0 12.0 18.5 11'.0 18.0 
36 in -0.8 5.6 2.8 6.0 9.2 5.3 9.0 17.5 
36 in 3.0 15.5 8.0+ 19.0 26.5+ 15.0 22.0+ 
36 ex- ' 2.0 11.0 6.0 11.0 19.0 11.0 22.0 
52 in 1.5 8.5 4.0 14.0 8.5 -
56/8 ex 2.0 7.9 3.1 8.1 1'3.0 8.2 13.0 18.0 
67 ex 1.0· 6.0 2.7 6.5 9.7 10.0 16.0 28.0 
68 ex 2.1. 10.2 5.5 1,0.3 17.8 13.0 - 22.0 31.0 
68 in 2:.0 8.4 3.0 9.5' 13.4- 9.0 16.0 26.0 
76 in 1.3 4.6 2.3 5.4 8.2 5.5 11.0 14.6 
76 in 2.1 12.5 5.8 14.0 20.4- , 10.2 20.0 '32.0 
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Neseuretus (Neseuretus) tristani {Brongniart, 1822}; JDm, 
No UVex e b £2.+g g d5 
e+b+ k J i 
-£2+g 
85/51 in 2.2 8.5 5.0 10.5 15.7 9.0 14.0 
85/58 ex 3.0 10.0 5.0 11·.0 18.0 10.2 16.0 
85/91 ex 2.8 7.7 4.5 11.5 15.0 11'.0 14.0 
85/108 in 8.5 4.5 1.2 10.0 8.5 16.0 32.0 
85/114 in 1'.6 7.5 5.2+ 10.0 14.3 9.0 16.0 22'.0 
85/11.5 in 2.0 9.0 4.0 15.0 8.0 
85/118 ex 2.6 9.0 5.7.- 1'1.5 17.3 11.0 14.5 
85/130 in 3,.3 12.5 5.5+ 20.8 16.0 
85/135 in 1.5 6.0 2.7 4.5 to.2 5.5 9.0 16.0 
85/157 in 2.2 8.0 4.8 8.5 15.0 8.7 15.0 28.0 
85/168 ex 2.0 7.0 8.5 
-
8.0 14.5 ;?b. 0 
85/172' in 2.2 7.0 4.3 9.0 13.5 8.0 15.0 36.0 
85/174 in 3.0 9.5 5.0 11.0 17.5 10.0 15.5 26.0 
105 in 2.6 8.4 6.0 11.0 17.0 6.4 21.0 33.0 
- ., 
105 in 2.2 9.5 4.5 11.2 16.2 11.5 17.0 30.0 
105 ex 3.5 15.0 7,.5 17.0 2.6.0 '18.0 26.0 4-0.0 
105 in 3.0 14.5 9.0 16.0 26.5 12.0 26.0 39.0 
106 in 2.4- 12.0 5.6 
-
'11.2 20.0 12.5 25.0 30.0 
113/1 ' in 1.8 8.0 3.8+ 13'.6 8~0 
113/1 in 2.0 10.0 5.0 9.5 17.0 10.8 18.0 28.0 
113/~ ex 1'.8 8.0 3.2 9.0 15.0 9.0 16.4 22.0 
113/2 in 2.1 10.3 5.7 12.0 17.1 11.0 20.0 32.0 
113/3 in 1.1 6.0 6.1 4.3 12.0 
1'13/3 in 2.0 9.0 11.0 .-





Neseuretus (Neseuretus) tristani (Brongniart, 1822); mm 
No itVex e b f 2+g g ~ e+b+ k j i f 2+g 
11.3/8 in 10.2 6.5 8.2 14-~0 22.0 
11.3/9 in 7.9 5.3 10~0 14.0 22.0 .32.0 . 
11.3/1.3 in 2.7 1.3.0 6.5+ 15.0 22.3 12.0 25.0' .3.3 .• 0 
11.3/14- in 12.2 6 • .3 12.5 .30.0 
11.3/14- in 2.3 12.0 11.0 
11.3/15 in 2.6 11.0 6.4- 12.0 20.0 12.2 20.0 34..0 
113/16 ex 1.3 6.8 3.8 7.0. 11.9 8.9 16.2 21.6 
11.3/17 in 2.0 8.6 7-.2 12.0 28.0 34.0 
1f.3/17 in 1.9 8.0 4-.7 8.3 14-.6 11.0 19.0 
113/17 ex 2.2 12.0 11.0 
11'3/17 ex 1.5+ 7.0 4.6 6.6 13~ 1 13.0 25.0 
11.3/18 in 1.6 8.9 4-.8 14.3.- 12.0 30.0 
113/19 in 1.8 7.6 4-.8 14-.2 11.8 28.0 
113/20 ex 1.2+ 8.0 4.3 13.5 12.0 24.0 
113/22 ex 1.3 6.8 2.8 10.9 9.0 
11'3/22 in 2.0 8.8 12.0 .10.0 19.0 
113/22 . in 1.7+ 10.5 13.0 
-
9.8' 20.0' 27.0 
11.3/23 in 2.0 10.0 6.1 10.2 '18.1 1,}-.O, 21.6 28.0 
11.3/2.3 in 1.3 7.4- 2.8+ 11.5 9~8 28.0 
11.3/2.3 ex ' 1.7 8.6 10.7 
113 in 3.3 17.5 8.8 29.6 14.4- 43.0 
113 in 2.0 10.8 12.0 8.5 8.5 
113 in 2.0 9.6 9.2 8.0 17.0 
135 in 2.5' 6.3 4-.8 12.2 1.3.6 12.3 21.0 
155 in 0.9 5.6 2.5 5.0 9.0 7;'.0 11'.0 16~0 
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Neseuretus (Neseuretus) tristani (Brongnlart, 1822); mm 
No i:n/ex e b f2;+g g dS 
e+b+ k j i f 2+g 
160 . in 3.5 14.5 7.0 25.0 16.0 43".0 
160 in 113.0 8.0 . .; . 15.0 22.0 
-
160 in 2.0 10.0 5.0 1'1.5 17.0 11.7 18.0 30.0 
173 in 3.0 15.3 13.8 50.0 
175 in 1.8 11.5 4.0+ 17.3 15.0 
175/1 in 2.8 15.1 71.6 13.3 25.5 14.0 26.0 34.0 
175/1 in 2.1 11.5 3.2+ 16.8+ 10.5 
175/1 ex- 2.4- 14 • .3 6.6 23.3 11.4 .34.0+ 
175/1 in 1.9 9.3 4.1 8.3 1,5,.3 8.4 15.0 
175/1 in 2.7 12.6 3.4+ 9.5 18.7 14.5 24.0 
175/1 in 2.8 13.2 6.0 11.5 22.0 10.5 18.0 34-.0 
175/2 in 1.2 5.0 .3.}. 5.7 9.5 9.3 14.0 24.0 
17S/J . ex 1.3 11.5 4.1 16.9 16.0 
175/3 . ·'ex 2.1 9.9 4.4- 16.4- 8.0 
190 .. in.. 1.1 5.8 2.6 9.5 7.0 21.6 
190 in- 0.7 3.6 1.2+ 4.4 
414 
11 Plaesiacomia oehlerti (Kerforne, 1900) 
For orientation of measurements see figure 67; all measurements taken 






Locality and specimen DUmber 
Internal mould 
External mould 
Length of occipital ring 
Length of glabella 
Length of preglabellar field 
Length (exsag.) of eyes from posterior border 
Length of eye. 
Length of cranidi um 
Posterior width of glabella 
Anterior width of glabella 
Width between eyes 
Anterior width between facial sutures 
Width of cranidium 
Meaaurements of p,ygidium taken with plane of anterior margin vertical. 
~11 Length of pygidium. 
w Width of Wgidium 
% Width of' axis . 
P1aesiaoomia oehlerti (Kerforne J 1900); mm 
No iD/ex e b . f2 ~ c ' ~b +f2 k k2 j .12, i 
13/1 in 0.7 4.1 0.7 2.5 0.9 5.5 5.7 1.7 6.6 3.1 10.2 
15/t in 0.4- 2.4- 0.3 1.6 -- ,'3.1 3.1 1~2 4.2 1.6 7.6 
15/2 in 0.5 3.3 0.4- 3.2 1.2 2~2 
,15/3 in 0.6 3.3 0.4- 2.1 0.7 4-.3 4.0 1.3 5.6 1.8 7~7 
15/4 in 0.5 3.1 3.8 1.5 
15/5 in 2.3 2.6 0.9 
15/5 in 0.8 5.5 0.8 2.8 0.9 7.1 6.1 2.4- 7.5 4.0 11.6 
20/1 in 3.4- 0.6 
- 5.3 1.7 3;1 
20/2 in 0.4 3.0 0.4- 3.8 4.3 1.5 5.2 3.5 6.8 
20/3 in 0.7 4.7 1.1 2.5 0.8 6.5 6.6 2.5 8.2 2.5 10.6 
'20/4 in 0.4- 2.3 0.5 2.6 1.3 
20/5 in 0.5 3.5 0.7 
-
4.1 4.2 1.3 2.4 
20/5 in 
-
1.1 0.2 1.4 0.7 1.7 
20/.5 in 
-
2.0 0.4 2.4 1.2 1.7 
20/6 in 0.5 2.8 0.4 3.7 3.0 1.8 2.4 
20/6 in 0.4 3.1 0.6 4.1 4.8 1.6 2.2 
20/7 in 0.5 2.8 0.5 0.7 3.8 3.9 1.6 4~8 2.9 9.2 
20/8 in 0.3 2.1 0.3 0.7 0.4 2.7 3.2 1.3 3.8 1.2 5.9 
20/8 in 0.6 3.5 0.7 1.6 4~8 5.1 -2.2 7;2 "3~1 11.0 
20/8 in 0.3 4.0 0.6 4.9 3.7 1.5 2.4 
20/8 in 0.3 3.1 0.6 2.0 4.0 4.5 2.0 .5.0 2.6 7.8 
20/9 in 0.5 3.0 0.5 4.0 4.4- 1.6 2.7 " -- -
20/10 in 0.5 2.5 0.5 0.9 3.5 3.1 1.2 4.4 2.6 6.2 
20/10 in 2.7 0.6 3.9 1.5 2.3 
. 
20/11 in 0.4- 3.1 0.3+ 3.5 1.4- -
416 
Plaesiacomia oehlerti (Kerforne, 1900); mm 
No in/ex e b . 1"2 d5 c 
e+b k k2 _.1 .12 i +1"2 
20/11 in 0.5 3.4- 0.7 4.6 c 5.1 2.0 2.6 
--20/12 in 0.4- 2.4- 0.4- 1.2 
-
·3.2 2.6 1.0 3.6 1.8 4.6 
20/12 in 0.7 1.7 4.0 5.4- 11.0 
20/12 in 0.3 2.8 0.6 1.4- 3.7 4.2 1.6 5.6 2.5 7.0 
20/13 in 0.2 1.7 0.3 2.2 1.5 0.7 1.2 
20/15 in 0.3 1.4 0.2 1.9 1.3 0.6 0.9 
20/16 in 0.5 3.1 0.8 1.4- 4.4- 6.6 1.3 5.4 2.1 8.0 
20/16 in 0.6 3.5 0.8 4.9 4.1 1.4 2~6 
20/16 in 0.2 1.7 0.3 2.2 1.7 0.7 1.2 
20/16 in 0.6 3.3 0.7 1.7 4.6 4.3 1.9 5.0 2.9 7.4-
20/16 in 0.2 1.6 0.3 2.1 1.7 0.8 1.5 
20/17 in 0.5 2.4- 0.4- 1.5 3.3 2.7 1.2 3.9 1.8 5.2 
20/17 in 2.0 0.3 
-
2.2 1.0 1.6 
20/20 in 0.4- 2.8 3.2 1.4-
20/20 in 0.7 4-.0 0.7 5.4- 5.7 2.1 3.3 
20/21 in 0.4 2.8 0.6 3.8 3.4 1.2 1.7 
20/21 in 0.5 2.9 0.5 3.9 3.2 1.3 _ 2.8 
20/21 in 0.5 3;.0 3.1 1.2 
" 
20/21 in 0.5 2.6 0.5 1.2 3.6 3.0 1.3 4.0 2.2 5.8 
20/21 in 0.6 2.8 2.0 4.2 1.8 5.6 6.8 
20/21 in 0.7 3.8 5.6 7.2 
20/22 in 0.4- 2.2 0.5 1.3 3.1 3.0 1.0 3.2 1.5 4.6 
-20/22 in 0.5 3.3 0.6 1.5 0.6 4.4- 3.8 1.7 5~4 3.0 7.2 
20/23 in 0.5 2.5 0.4- 1.5 0.5 3.4- 3.0 1.3 3.6 1.7 5.6 
20/23 in 3.5 0.6 3.8 1.6 2.8 -
411 
Plaesiaeomia oehlerti (Kerforna, 19(0); mm 
No in/ex e b f2 d5 c 
e+b k k2 j .12 i +f2 
20/23 in 0.6 2.8 0.5 1.6 3.9 3.9 1.7 5.4- 2.2 7.6 
20/23 in 0.6 3.8 0.5 4.9 5.2 1.8 2.7 
20/25 in 0.5 3.3 0.5 1.5 0.5 4.5 4.3 1.7 5.2 3.3 9.4 
20/26 in 0.6 3.6 0.5 
-
4.7 4.5 1.8 
-
20/27 in 0.3 2.3 0.3 2.9 2.6 1.2 3.6 
20/28 in 0.3 2.6 0.4 3.3 3.4 1.4 2.2 
20/30 in 0.4- 2.9 0.5 1.4 3.8 3.4 1.3 3.4- 1.7 6.6 
20/30 in 0.7 3.4 0.6 
-
4.7 4.2 1.7 3.0 
20/31 in 0.6 2.8 0.5 3.9 4.2 1.6 3.2 
20/31 in 0.5 2.3 0.2 
-
3.0 2.8 1.0 1.5 
147/1 in 0.8 4.0 0.9 2.0 0.8 5.7 4.2 1.3 5.4- 2.8 8.2 
14-7/2 in 0.4- 3.2 0.7 2.5 
-
4.1 3.8 1.2 4.0 8.0 
14-7/2 in 0.6 3.0 0.6 1.4-
-
4.2 3.2 1.6 3.8 6.1 
147/3 in 0.7 3.5 0.5 1.8 0.9 4.7 4.2 1.6 6.2 2.1 8.3 
147/4- in 0.6 3.0 0.5 4.1 3.3 1.4-
147/5 in 0.4 2.7 0.7 1.6 
-
4.8 3.3 1.3 3.9 1.9 6.5 
14-7/6 in 0.6 3.2 2.3 0.5 5.8 1.4 6.0 11.5 
147/7 in 0.6 3.1 0.5 1.9 4.4- 5.0 1.3 6.2 9.5 
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Plaesiaoomia oehlerti (Kerforne. 1900); mm 
No in/ex Z"1 w :It No in/ex z1 w x 
13/2 in 0.9 2.7 1,.3 20/17 in 1.3 3.0 1.7 
13/3 in 0.8 3.6 2.0 20/21 in 1'.6 4.4 2.0 
13/4 in 0.7 3.0 1.7 20/21" in 2.0 3.4 1.8 
13/5 in 1.6 4.5 2.8 20/22 in 1.6 3.0 1.4 
17/1 in 1.7 4.9 3.2 20/23 in 2.1 5.0 2.6 
20/1 in 2.3 4.3 2.4 20/27 in 2.3· 4.3 2.0 
20/2 _ "..in 1".0 2.2 1.2- 20/28 in 0.7 2.7 1..4 
20/9 in 1.2 2.0 1'.1: 20/29 in 1.2- 2.lt- 1.2 
2O/1i'ti in 2.6 4.2 2.lt., 20/32 in 1.4- 3.7 2..2 
20/15 .. ' in 1.4 3.7 2.3 
419 
iii . Horderleyella cf. ,plicata Bancroft, 1928; mm 
-)oC 
-
~ CD J.4 CD 
- ~ ~ ';t ~ 0 t: C Pt 10 
J.4 CD 10 t: Q) n J.4 f! CD k 0 o· !l 'it -a 0 Q) 
- -a 0 p.. 
-
.0 
~ ~ - -n1O 0 0 Q) CD .t:CD OM 
10 CD ~ CD ~ 0"" .t: - r-t ~ ~~ 010 ~ t: 0- QS ~.s oM -nJQ ~ QS I> ,cPt ...., 'ti- l> ,c~ ~r-t t... ~ 11~ ~ ';t 0 t... t...Pt 
'" 
0 ..., 0 
oM Cod .... oM .t: ..., .r:r:: ~, r-t Q).r: ~ .r: ~ ...,CD QS $~ I> 0 ..., t¥l'd 0 ~~ r:: tt:f oM ~ J.4 'tIr:: 0 tS3 CD ; CD ;~ H H :r: HO 
20 in B 6.2 8.0 pl 0.6 1.0 
20/9 in B 2.3 3.0 pl 0.4 0.7 
20/12 in B 8.0 11.0 pl 1.0 1.4 
20/12 in B 4.8 6.2 pl 0.8 1.0 
20/23 in B 5.0 8.0 pl 0.9 1.2 
20/23 in B 4.5 7.0 pl 0.5 1.3 
20/31 in B 2.3 2.8 pl 0.3 0.4 
20/18 ex B 1.5 2.0 pl 
20/23 ex B 4-.0 6.2 pl 
20/31' ex B 6.0 7.0 pl 
20/32 ex B 5.5 7.0 pl 
20/9 in p 5.6 7.1 1.2 0.6 1.7 
20/12 in P 3.2 4.0 0.5 1.2 
20/21 in P 8.0 9.5 1.5 1.2 2.5 
20/21 in P 8.0 9.0 1.3 1.0 2.5 
20/23 in p 5.0 7.6 1.0 0.8 1.4-
20/28 in P 4.8 8.0 0.6 2.5 
20/12 ex p 6.0 8.2 
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iv Svobodaina armoricana Babin & Malou, 1972; mm 
-
ed Clt .~ .~ - ~ J.4 - ! CD CDJ:Q CD :5 i1 .-t- ~ ~ CD 0 ed ~~ bOre ~ .... .-t t- ed J:l.-t rded t- I=: CD CD CD 
-t-s:2 8.:a ~ ~ CD .... .-t .... r-ICH CH ~ 
.... ] 0 m~ .... cd .r: ~~ ~o CD ,.. ~ .s::: .s::: ~.c ., .... 0 .... 0 ~ ()CD I=: rd rg~ ~~ re OPt >~ CD ; ; MCQ H :::ss 
25/3 p 15.0 15.5 6.5 8.5 10.0 
25/5 p 17.0 19.0 6.0 8.2 9.0 
25/6 p 16.0 18.0 8.9 7.0 7.0 
52/3 p 13.0 20.0 4.0 7.0 . 13.0 
52/4 p 18.0 28.0 . 10.0 8.0 18.0 
52/6 p 12.0 18.0 3.5 6.5 10.0 
52/13 p 10.0 16.0 4.0 
52/16 p 8.5 8.0 2.5 3.5 6.0 
52/18 P 14.0 20.0 6.5 9.0 9.5 
52/19 p 15.0 24.0 4.5 7.0 11.0 
52/20 P 13.0 20.0 4.0 6.0 11.0 
117/3 P 1"8.5 21.5 6.5 . 9.0 11.5 
117/3 p 11'.6 14.0 
117/6 p 16.0 22.0 . 4.5 6.0 12.0 
117/6 P 7.0 10.0 2.5 3.5 7.0 
117/7 p 22.5 21.0 6.5 9.5 . 
117/7 p 20.0 22.0 6.0 8.0 -
117/7 .P 7.5 12.0 2.3 4.6 9.0 
117/8 P 19.5 24-.0 5.5 9.0 
1,17/9 p 16.0 1-,.5 5.0 7.5 -
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Svobodaina armoricana Babin & Melou, 1972; mm 
-
cd Cl.. ca 2! 
-J.. 
-
CD f! CD CD~ 
.!i ~ .s:: i1 r-t- ..., CD 0 ~ IIOrd 1:: orIr""'t cd dr-t tdcd ... CD CD or! 
~g ~:a CH r-toM ~ 0 ~ §~ 0 0 ~~ a;' f! t, .s:: ar-t .s:: cd 0 ~,D ..., ~o ..., 8& s:: rd rd cdJ.. CD oM ~~ ~ HIO >0 ..:I I!= 
25/1 B 13.0 13.0 6.5 9.0 
25/1 B 18.0 20.5 7.5 10.0 
25/3 B 14.0 15.5 7.0 10.0 
25/5 B 16.0 19.0 10.0 9.0 
25/6 B 15.2 18.0 ".6.0 8.2 
25/7 B 7.5 11.0 5.0 6.0 
52/1 B 18.5 19.4 10.0 7.5 
52/2' B 18.0 1.8.0 9.5 9.0 
•• 4 • 52/J B 18.2 14.6 8.5 6.0 . ~ . 
.. 4_" 
52/5 B 7.0 12.0 4.5 8.0 
52/7 B 13.0 20.0 7.0 12.0 
52/8 B 19.4 16.5 12.0 9.0 
52/9 B 14.0 17.5· 7.0 12.0 
52/10 B 19.0 20.0 10.0 
52/12 B 11.0 17.5 6.0 10.0 
52/13 B 14.0 17.5 9.0 11.0 
52/14 B 16.5 12.0 8.5 7.0 
52/15 B 9.5 15.0 5.5' 8.0 
52/16 B 11.0 12.0 5.5 8.0 
52/17 B 13.0 16.0 7.0 10.0 
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Svobodaina armorioana Babin & Melouf 1972; mm 
-




CD CDfQ ~ 'CD ~ J.4 1! r-t- ~ CD 0 ed bOrd ..., ..-4M ~ ed s::r-t !l reed ~ CD CD 
~S &:E 'S cg M..-4 ~ 0 ~~ ..-4 a .o. cd oS:: 
r-t..-4 CD H ..., :fl aM ~ cd 0 ~,c CIO ~~ 88. s:: re re ~~ CD ~ ; ..:1m ..:I 
52/17 :B 15.0 17.0 7.0 
52/21 :B 14.0 .14.0 7..5 8.5 
117/1 :B 18.0 30.0 8.0 
. 
117/2 :B 17.0 18.0 .-
117/4 :B 18.0 22.0 7.0 12.5 
. ~- 117/5 :B .15.0 25.0 
-. -
117/6 :B 10.0 14.0 4.0 6.0 

























































































8 peoimen number 
Valve; pediole (p) 
or braohial (B) 
Wid th of valve 
Length of valve. 
Length of braohiophore 
bases or dental plates 
Maximum width 
aoross braohiophores 




















vi Cacemia ribeiroi (Sharpe, 1853); mm 
f.4 
II) 
1 " a!I 
r:: cd ~ II) 2! 0 EI 
.-5. ori ....... cd CD 0 p.. 0 ~ II) 
-
II) oril1) Pt ....... II) r-I .c:1I) cd III CDp:j ~ CD 0 O~ ~ ....... r-I- ~ ~ ~~ f.4 1 t> as CHaS orir-l ~ cd EI .cPt o ~ rdm ~ CDori t \1 tr;;1 ~~ 
.ta Pt.s:: ca 0 ~ II) 
ori ... a! 
.s:: .s:: .s::s:: ] II r-I CD f.4 ~ .s:: ~ ~CI) as ~.c ClO ~ ~ «lOrd ~~ 0 r:: rd s:: ~ f.4 0 ~~ CD on II) ~-H H ~ H HO 
66/1 P 9.0 17.0 3.5 1.5 2.5 
66/2 p 8.0 14.0 4.5 1.5 1.8 
66/2 p 8.0 10.0 3.5 1.6 1.5 
66/3 p 6.2 12.5 . - 1.8 
66/4- p 8.0 16.0 1.3 2.0 
- -
66/4 p 10.5 18.0 5.5 1.7 2.3 
66/4- p 8.0 11.0 3.5 1.4- 2.0 
66/4- P 5.0 ·8.0 2.0 0.8 1.5 
66/4- p 5.0 7.5 0.1 
66/8 P 9.5 15.5, 2.8 
67/1 p 9.5 22.0 
66/1 :e 7.0 9.0 0.9 pl 
66/4- :e 8.0 14.0 3.0 1.2 pl 
66/5 B 6.0 10.0 1.0 p1 
66/6 B 6.5 9.0 pl 
66/7 :e 6.2. 7.5 0.9 pl 
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Appendix 4j Details of road sections studied to the north of the 
main Domes area 
During the first field season in Portugal the main roa.d 
sections across the proposed mapping area were studied. During the 
next two fie1d seasons the task o£ mapping about 250 sq km between 
these sections, however, proved to be impossible in the time avai1able 
and only the area around Dornes to the south was mapped. Two road 
sections are. presented in·this appendix. Figure 72 is the road section 
west from Figueira dos Vinhos and figures 73 and 74 are sections 
··through the Serra do fu-e.1o Formation exposed adjacent to this road. 
Figure 75 is the road section south from Figueira dos Vinhos along 
the. Arega road. 
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184 
Sarra do Brajo For ation 1 j 
Photograph: Front i5piacar 
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GEOLOGICAL MAP OF THE ROAD FIG. 72 , 
SECT ION ALONG THE FIGUEIRO DOS 
VINHOS TO ANCIAO ROAD, SCALE 1: 10,000 
185 186 
To Figuoir6 dos VJhOS 
Sarra do Brczjo Format ion 
Saction: F ig- 74 327~------~--~--------~~~----~------------------~-----------r327 
Sarra do Brajo For 
- $action : Fig. 73 
-,..... 
69 
Volcanic bads in ex G 
_
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~? sarra do Brajo Formation 
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184 185 186 
LEGEND: FIG. 60 
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SERRA DO BREJO FORMATION FIG. 73 
Road SClctlon; Selrra del S. Nautal (18434 32698 to 18448 32675) 
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LEGEND FG 59 
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SERRA DO BREJO FORMATION 
Road SClction 1.5km north of Sflrra 00 S. N~ut~1 
(18573 32717 to 18568 32719) 
FIG. 74 
LEGEND FIG. 59 
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GEOLOGICAL MAP OF THE ROAD 
SECTION ALONG THE FIGUEIRO DOS 
FIG. 75 
VINHOS TO AREGA ROAD, SCALE 1; 10,000 324 324--------r-..------4-
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Comp1exo xisto-grauvnquico (CIa) adjacent to tho 
Sernache do Bonjardin rood (19230, 31411). Tho 
vertically dipping grodod bodo of groywacko and 
mudstone, with f1amo otructuroo and load caoto, 
young to tho left of tho photographo. 
Conglomerates about 4m abovo the bone of the 
Serra do Brejo Formation at Sarra do Drojo 
(19213 31690). 
V~sive quartzite crago of tho Sarra do Brojo 
Formation croooing tho .Rio zazoro about 1km onat 
of Almegue (18951, 31926). In tho diotnnoo tho 
river is incised into granito and in tho middlo 




Figs. 2 & 4. 
Fig. 3. 
Plate 2 
S1cali thas linearis Haldeman, 1840 in coarse-
grained. sandstone of the Serra do Brojo 
Formation at Serra dp Brejo (19193, 31611). 
Planar croDs-bedding in a very thick bed of 
very coarse to granule-grained arkose, 
wi thin the lower part of the Serra do B~ejo 
Formation, at Serra da Quinta (19344, 31283). 
Unguoid ripple In:lrkn on tho Durface of a fine-
grained sandstone bed in the Serra do Brejo 
Formation at Serra do Brejo (19083, 31144). 
PLATE 2 
Plate 3 
The upper part of the Serra do ~rejo Formation and. 
contact with the overlying Brejo Formation at Olival 








View looking oouth~nrdo from Serra de S. Joio 
( 18414 33466) along the eDcarpmcnt of the Serra 
do Brejo Fo~tion in the north of the area. 
View looking north to~ardo the village of 
Brejo da Correia (19100, 31709) ohowing the 
l.ow-lying fertile plane formed by the Brejo 
F'undeiro Formation to the left of the village. 
The escarpment in the far d10tance 1s Serra 
de S. Joao (fig. 1). 
Spheroidally weathered grc~D.Cke in the M:mte 
do Carvalhal Formation at Serra do Carvalhal 
(19033, 31267). 
Thin and medium-bedded quartzitco and micaceous 
sandstones in tho, Monte da Sombnde1ra Formation 






The M:>nte do Carvalhal Formation at Serra do 
Amial (19045. 31292) showing the quartzites 
of the Serra do Amial Member overlain by 
gre,rwackeB and siltstones. 
Wash out structure within very thin graded beds 
of mudstone and siltstone in the upper few 
metres of the Brejo FUndeiro Formation at ~nte 
do. Sombadeira (19093. 31349). 
Thin-bedded sandstones and micaceous sandstones 
of the Monte do. Sombadeiro. Formation at Cabec;o 
dOB Picos (18897. 32027). 
PLATE 5 
Plate 6 
View of Vale da Lage (18610, 31580). The 
lower crag on the left of the photograph 
is the Serra do Amial Member of the Monte 
do Carvalhal Formation. The upper crag and 
the crag forming the anticline on the right 
of the photograph nre the Vale da Ursa 
Formation. The crago nre separated by a 
faul t running up the valley to the coIl in 
the middle of the photograph. See also 








Vertically dipping beds of the Monte do 
Carvalhal Formation at Serra de S. Paulo 
(18703, 31695). The crag on the right of 
the photograph is the Serra do. Cadaveira 
Member ani the crag on the left the Serra 
do Amial Member. . 
The Serra do Amial Syncline at Serra do 
Amial (19061, 31290). The Serra do Amial 
kmber of the Monte do Carvalhal Formation 
is exposed in the foreground and the Vale 
da Ursa Formation forma the core of the 
syncline. 
Quarry at Ponte Vale de. Ursa (19018, 31207) 
in the upper part of the Vale da Ursa 
Formation shOwing the black anndotone of 
the Serra dos Aguilhoes Member towa.rds 





. Fig. 3. 
Fig. 4. 
Plate 8 
Tho lower beds of the Serra do Amial Member 
of the Monte do Carvalhal Formation at Vale 
da Lage (18672, 31585). See also plate 6. 
Quarry at Ponte Vale da Urea (19018, 31201) 
chowing the upper half of the Vale da Ursa 
Formation • 
Poorly preserved graptolites in laminated 
black sandctone of the Serra dos Aguilhoes 
Member; Vale da Urea Formation at Ponte Vale 
da Urea (19018. 31207). 
Ripple marked bedding plane in the Vale da 
Ursa Formation near Foz da SeMa (19172, 
31148). 
PLATE 8 





Lo..rgo p;rri to noduloD in fino-grained onndstone 
with sUtatono pa.rtlneo; VILle do. Uraa Formation 
un! ta 6 am 7 at Ponto VILla do. Urao. (19016, 31207). 
CloDe up photoCToph x 2 of tho erlerno.l ourfsce 
of' a owl p;yri to nodulo ohowing the cubic form 
of' tho pyrite from Ponto VlLlo do. Uraa (19016, 
31207); the Dpoclmon WllD coo.tod with ammonium 
chloride before 1 t WllD photogro.phcd. 
Bedding plo.no in tho VlLlo do. Urao. i'ormntion near 
Foz do. Soria (19172, 31148) ohowing cavities left 
by tho docompoal tlon of pyrl to nodulos (compare 




.... Fig. 3. 
Plate 10 
View across the Rio Zezere to Serra da Lua9ao 
(18920, 31090). The Vale do Serrao Formation 
crops out in the left-hand one-quarter of the 
view. The Serra da Nendeira (type section) 
forms -the massive crag and the Serra da Luapao 
Formation (type section) is exposed along the 
road up to the Valley on the right of the 
photograph where the Dornes formation crops 
out. 
Laminated quartzites and mudstones of the Vale 
do Serrao Formation at Vale do Serrao (18961 t 
31132) • 
View along the ridge of the Serra da Mendeira 
( 18870, 31340) showing the thick and medium-









View o£ Serra da Mendeira (right o£ picture; 
18870, 31340) with the Serra da Mendeira 
Formation capping the hill. Massive laminated 
beds o£ the Vale do Serrao Formation £orm the 
crag which is £aulted just to the le£t o£ the 
Mendeira peak. The Vale do Serrao Formation 
can be traced to the Rio Z~zere where it is 
folded into a syncline. 
Massive dolimitic limestone of the Domes 
formation near Domes Church (18838, 31150).', 
Road cutting in sandstones o£ probable Triassic 
age (18168, 31715). The sandstones are red, 
pebbly and have irregular lenses o£ red mudstone. 
A channel in£illed with coarse pebbly material 




Figs. 2 & 3. 
Fig. 4. 
Plate 12 
Folded sandstones in the Monte do Carvalhal 
Formation at Serra do Luzim (18700, 31700). 
At the right-hand end of the crag the beds 
are ~olded into an asymmetrical anticline 
wi th a vertically standing limb (see also 
fig. 43 in text for cross-section). 
Boudinaged quartzite beds in the Vale da 
Ursa Formation near Foz da Serta (19161, 
31173). 
Inverted bedding with cleavage dipping less 
steeply than the bedding; Monte do Carvalhal 








Kink plane .folds in very thick and laminated 
quartzites and mudstones of the Vale do Serrao 
Formation near Vale do Serrao (19030, 31110)~ 
Parallel ripple marks and joints in thin-beddedd 
quartzites of the Vale da Ursa Formation near 
Foz da Serta (19168, 31162). . 
Asymmetrical anticline in very thin and medium-
bedded quartzites of the Vale do Serrao Formation 
near Foz da Sena (19078, 31051). 
Inverted beds of sandstone and quartzite ld th 
load casts; Vale da Ursa Formation near Sambado 






ltbnocline in thin-bedded sandstones, quartzites 
and siltstones of the Vale da Ursa Formation 
near Foz da Serta (19111, 31159). 
Intersecting bands of tension gashes in a thick 
quartzite bed within the Foz .da Serta Formation 
near Foz da Serta (19130, 31112). 
Microfolds (x2) in laminated quartzite and mud-
stone from the Vale do Serrao Formation near 
Vale do Serrao (18964, 31151). 
PLATE 14 




Overturned asymmetrical syncline in a 
thick quartzite bed within the Foz da 
Serta Formation near Sambado (18839, 
31133). . 
Minor disharmonic folds in sandstones 
and mudstones of the Fez da Serta 
Formation near Sambado (18787, 31825). 
Close up view of the bottom-right corner 







Upright similar folds in thin-bedded sandstones 
and cudstones of the Foz tia Serta Formation 
near Serra de S. Paulo (18144, 31316). 
Slightly overturned angular fold in thin-bedded 
mudstones and sandstoncs of the Foz da Serta 
Formation near Sambado (18786, 31825); see also 
plate 15, figs. 2 & 3. 
Close up view of similar folding in the core of 
the Domes anticline (northern cnd; 18828, 
31172). 
Concentrically folded beds at the southern end 








Fracture cleavage in mudstones of unknown , 
age near Serra de S. Paulo (18715, 31211). 
Refraction of cleavage by contrasting 
lithologies in the Monte do Carvalhal 
Formation north of Vale da Lage (187'6, 
31615). 
Intense folding of the Vale do Serrao 
Formation next to the reverse fault at 
Domes (18826, 31151). 








Syncline with axial planar cleavage in the 
Foz da Serta Formation near Serra de S. Paulo 
(18734, 31357). 
Steeply dipping cleavage in greywackes and 
siltstones of the ~nte do Carvalhal Formation 
north of Vale da !.age (18715, 31607). 
Fracture cleavage in laminated mudstones and 
quartzites of the Vale do Serrao Formation at 
Serra da Mendeira (18946, 31237). 
Quartz-veined breccia associated with wrench 
faulting in siltstones and ~eywackes of the 








Figs. 3 &. 4. 
Plate 19 
Chevron folding in incompetent mudstones 
and. sandstones of the Foz da Serta 
Formation near Ponte Vale da Ursa (19002, 
31200). 
Nonna.! faults in sandstones of the Monte 
da Sombadeira Fo~tion near ·Serra do Amial 
(19090, 31350). 
Microfolds parallel to faulting in the cxa 
near Ribeira do Braz (18288, 31577). The 








Normal fault with a slight wrench movement 
between red sandstones of Triassic age (left 
of fault) and sub-vertically dipping pre-
Ordovician CIG near Ribeira do :Braz (18281, 
31593). 
Recent fault scarp breccia nt the foot of a 
normal fault next to tho Rio Zezere eant of 
Almegue (18951, 31926). This breccia is 
exposed to the right-hnnd aide of plnte 20, 
fig. 3. 
View across the Rio Z6zore showing normally 
faulted quartzites of the Serra do 13rejo 
Formation (fault line in shadow) east of 
Almegue (18952, 31934). The granite-quartzite 
contact (plate 20. fig. 4) is exposed behind. 
the crag on the left of the river. 
Contact between granite and recrystal1ised 
quartzites of the Serra do 13rejo Formation 
adjacent to the Rio Zezere east of Almegue 





Dyspla.rms sp. indet, internal mould X2; lower 
Caradoc, locality 151, bryozoa beds of the Monte 
do Carvalhal Formation. 
" Ectillaenus cf. bergaminus Whi ttard; Llanvirn, 
Didymograptus murchisoni Zone, locality 85, 
Erejo FUndeiro Formation; fig~2, internal 
mould of almost complete specimen with crushed 
thoraX X2; fig. 3a, plasticine cast of external .' 
mould to specimen in fig. 2, showing postero-late"ral 
ornament of the cranidium X3.5; fig. 3b, as 
fig. 3a showing ornament of free cheek X3.15; 
fig. 3c, as fig. 3a showing anterior cephalic 
ornament X3.5; fig. 4, internal mould of 









Onnia grenieri (Bergeron, 1893), lower Caradoc, 
specimens from the J.F.N. Delgado collection 
drawer 15132 of the Servipos Oeo16gicos Museum, 
Lisbon. Specimens collected from "HOOm a 
N57~ de pyr de Queixopora Ma9ao" and associated '. 
with material similar to the bryozoa beds of the 
MJnte do Carvalhal Formation. Figs. 1-4, all 
stereoscopic pairs of an internal mould; figs. 1a-
1b, dorsal view 12.3; figs. 2a-2b, anterior view' 
12.3; figs. 3a-3b. lateral view showing broken 
fringe and lower lamella 12.3; figs. 4a-4b, 
lateral view X2.3; fig. 5, internal mould of 
obliquely distorted cephalon X2; fig. 6, internal 
mould of fragmentary fringe 12; fig. 7, internal 
mould of incomplete cephalon 12. 
Onnia cf. grenieri (Bergeron, 1893), internal 
mould of left-hand genal lobe and fringe X2.1; 
lower to middle Caradoc , locality 52, Serra da 
Cadaveira. Member of the )bnte do Carvalhal 
Formation. 
Eccop1ochile (Eccoptochile) cf. clavigera 
(Beyrich, 1845), obliquely distorted internal 
mould.of incomplete glabella X1.4; lower 
Caradoc, locality 72, bryozoa beds of the 
Monte do Carvalhal Formation. 
Calymenella (Calymenella) boisseli Bergeron, 
1890, internal mould of cranidium X3; lower 
to middle Caradoc, locality 52, Serra da 











Calymenella (Calymenella) bolsseli Bergeron, 1890, 
internal mould of pygidium 12; lower to middle 
Caradoc, locality 12, Serra da Cadaveira Member 
of the Monte do Carvalhal Formation. 
Calymenella (Calymenella) bolsseli Bergeron, 1890, 
lateral view X3 of internal tIlQuld figured in 
plate 22, fig. 10. 
Neseuretus (Neseuretus) tristan! (Brongniart, 1822), 
internal mould of cephalon; Llanvirn, locality 105, 
Brejo Funieiro Formation; fig. 3a, dorsal view X1.4; 
fig. 3b, lateral view X1.4; fig. 3c, anterior view 
X1.4; fig. 3d, antero-vcntral view of rostral plate 
and Itl6tral suture X3.5. 
Neseuretus (Neseuretus) tristan! (Brongniart, 1822); 
Llanvirn, Did,ymograptus murchisoni Zone, locality 85, 
Brejo Fundeiro Formation; figs. 4 & 7, internal 
moulds of cranidia 12; fig. 8 internal mould of 
cranidium and small cranidium of Colpocoryphe 
rouaul ti Henry 1910, X2. 
Neseuretus (Neseuretus) tristan! (Brongniart, 1822), 
internal mould of cranidium X2; Llanvirn, locality 
68, Brejo Fundeiro Formation. 
Neseuretus (Neseuretus) tristan! (Brongniart, 1822), 
internal ~u1d of complete enrolled specimen; 
Llandeilo, locality 14, Lameiros Member of the 
Monte do Carvalhal Formation; fig. 6a, dorsal view 
X3; fig. 6b, anterior view X3; fig. 6c, lateral 
view X3. \. 
Neseuretus (Neseuretus) tristan! (Bro~art, 1822), r 
internal moulds of free cheeks with small pedicle 
valves of Tissintia sp. indet X1.5; LlBndeilo, 













Neseuretus (Neseuretus) tristan! (Brongniart, 1822), 
internal mould; Llanvirn, specimen from the J.F.N. Delgado 
collection drawer 15B2 of the Serviyos Oeologicos Museum, 
Lisbon. Specimen collected from "250m S de Brejo Fundeiro 
Sernache"; fig. 1a, lateral view X1; fig. 1b, dorsal view 
X1; Brejo Fundeiro Formation. 
3 & 6. Neseuretus (Neseuretus) tristan! (Brongniart, 182~); 
Llanvirn, Did,ymograptus murchisoni Zone, locality 85, 
Brejo Fundeiro Formation; fig. 2, internal mould of 
pygidium, posterior view X2; fig. 3, internal mould of 
pygidium, dorsal view and free cheek X1.5; fig. 6, 
internal mould of free cheek X1.6 
Neseuretus (Neseuretus) tristani (Brongniart, 1822), 
internal mould of pygidium, posterior view X2; Llandeilo, 
locality 16,'Lameiros Member of the Monte do Carvalhal 
Formation. 
Neseuretus (Neseuretus) tristan! (Brongniart, 1822), 
internal mould of pygidium, Llanvirn, locality 1, Brejo 
Fundeiro Formation; fig. Sa, dorsal view X2; fig. 5b, 
ventral view X2. 
Colpocoryphe lennieri (Bergeron, 1893), internal mould of -' 
cranidium with bryozoa and Drabovia cf. redux (Barrande, 
1848) lower Caradoc,specimen from the J.F.N. Delgado 
Collection, drawer 15B2 of the Serviyos Oeologicos MUseum, 
Lisbon. Specimen collected from "1100m a N51 E de pyr de 
Queixopera Mayao and associated with material similar to 
the bryozoa beds of the Monte do Carvalhal Formation, fig. 
7a, dorsal view X1.4; fig. 1b, anterior view X1.4. 
Colpocoryphe rouaulti Henry, 1910, internal mould of 
cephalon with fragmentary thoracic segments attached X3.1, 
Llanvirn, locality 5, Brejo Fundeiro Formation. 
Colpocoryphe rouaulti Henry, 1910, internal mould of 
cranidium; Llanvirn, specimen from the J.F.N. Delgado 
collection, drawer 15B2 of the Serviyos Oeo16gicos MUseum, 
Lisbon. Specimen collected from the Brejo Fundeiro Forma-
tion, "250m a S de Brejo Fundeiro Sernache"; fig. 9a, 
anterior view X2; fig. 9b, dorsal view X2. 
Plaesiacomia oehlerti (Kerforne, 1900) internal mould of 
incomplete cephalon 14.5; Llandeilo, locality 141,. Brejo 
Fundeiro.Formation. 
Plaesiacomia oehlerti (Kerforne, 1900) internal mould of 
incomplete cephalon; Llandeil0, locality 13, Lameiros 
Member of the Monte do Carvalhal Formation. 
Plaesiacomia oehlerti (Kerforne, 1900) internal moulds of 
incomplete cranidia X3; Llandeilo, locality 20, Lameiros 









Plaesiacomia sp. indet. internal mould of' cranidium 
X3; Llanvirn, Did,ytOOgTaptus murchisoni Zone, locality 
85, Erejo Fundeiro Formation • 
. PlaeBiaco~a oehlerti (Kerforne, 1900), internal 
mould of cephalon; Llandeilo , locality 15, Lameiros 
Member of' the Monte do Carva.lhal Formation; f'ig. 2a, 
dorsal view 14; fig. 2b, anterior view X4. 
Plaesiacomia oehlerti (Kerforne, 1900), internal 
mould of incomplete thorax and pygidium; Llandeilo, 
locality 141, Brejo Fundeiro Formation; fig. 3a, 
lateral view X3: fig. 3b, dorsal view X3.5· 
Plaesiacomia oehlerti (Kerforne, 1900); Llandeilo 
local! ty 20, Lameiroo Member of' the Monte do 
Carvalhal Formation; fig. 4, interna.l mould of' 
pygidium X5; fig. 5, interna.l moulds of cranidium 
and pygidium X5; fig. 6, internal moulds of 
cranidium and. pygidium X3; figa. 7 & 8, internal 
moulds ot cranidia X3. 
Crozonaspis armata Hammann, 1912; Llandeilo, locality 
20, Lameiros Member of the Monte do Carvalhal 
Formation; fig. 9a, latex caat from erlernal mould 
of' visual surface and free cheek X5; fig. 9b, 
external mould of visual surface and free cheek X5, 
Crozonaspis armata Hammann, 1912; plasticine cast 
from external mould of enrolled specimen X1.1; 
Llandeilo, locality 105, Brejo Fundeiro Formation; 







Figs. 6 &: 7. 
Plate 26 
Crozonaspis armata Hammann, 1912, cephalon; 
Llandeilo, locality 20, Lameiros Member of the 
ltbnte do Carvalhal Formation; fig. 1a, erlernal 
mould 13; fig. 1b, internal mould X3; rtg. 1c, 
dorsal view of latex cast from external mould 
X3; fig. 1d, anterior view of latex cast from 
external mould X3; fig. 1e, lateral view of . 
latex cast from external roould X3. 
Crozonaspis armata Ha.mmann, 1912, internal mould 
of complete enrolled specimen 12.5; Llandeilo, 
locality 105, Brejo FUndeiro Formation; see 
also plate 25, fig. 10. 
Crozonaspis armata Hammann, 1972, latex cast of 
pygid.1um taken from external mould 12.2; Llandeilo, 
locality 20, Lameiros Member of the Monte do 
Carvalhal Formation. 
Crozonaspis armata Hammann, 1912, internal mould 
of incomplete cephalon 12; Llandeilo, locality 20, 
Lameiros Member of the Monte do Carvalhal Formation. 
Crozonaspis morenensis cf. morenensis Hammann, 1912, 
incomplete cranidium; Llandeilo, locality 155, Monte 
da Sombadeira Formation; fig. 5a, internal mould 
X5.6; fig. 5b, external mould X5.6. 
Crozonaspis morenensis mayenais Clarkson &: Henr,y, 
1973; Llanvirn, Didymograptus murchisoni' Zone, 
locality 85, Brejo Fundeiro Formation; fig. 6a, 
plasticine cast of cephalon taken from external 
mould X3; fig. 6b, external mould of cephalon X3; 







Crozonanpio arm..'\ta II~, 1972, internal 
lDOuldo of pyg1d.1a nnd fragmentary oranldis, 
Plaeolacomia oehlerti (lCarroma, 1900), 
internal mould of oranidium and several 
internal moulds of pygidill, Horderleyolla of. 
plicata Bancroft, 1928, external mould of 
brachial valve and l1WDarou.a fragmonto, 12; 
Llandeilo, locality 20, Lamoiroo Member of 
tho )bnto do Carvalhal FOrmD.tion. 
N'eseuretun (llooeurotun) tristnni (Drongniart, 
1822), internal a.rd external moulda ot oranidia 
and pygidia, Cra ZOruLD pi 0 o.rmn t a IIlllI1IIUU'Ul, 1912 , 
internal and external moulda of pygidill,X1.1; 
Llandeilo, locality 115, Lo.malroD Member of tho 
Monto do Carvalhal Formation. 
.~ 
.... '- ~ -~ . 
PLATE 27 
Fig. 1. 





Crozonaspis morenensis mayensis Clarkson & Henry, 
1973, internal mould of pygidium and incomplete 
thorax 12; Llanvirn, Didymograptus murchison! Zone, 
locality 85, Brejo Fundeiro FOI'Jllation. 
Mucronaspis' cf. macrophtalmn. {B rongni art , 1822); 
Llanvirn, Didymograptus murchisoni Zone, locality 
190, Brejo Fundeiro Formation; fig. 2, internal 
mould of incomplete cranidium X5.5; fig. 3, 
internal mould of incomplete cro.nidium X3.5. 
Crozonaspis armata Hammann, 1912, internal mould 
or incomplete cephalon X3; Llandeilo, locality 20, 
Lameiros member of the Monte do Carvalhal Formation. 
Mucronaspis chillonensis Hammann, 1972; Llanvirn 
Didymograptus murchison! Zone, looali ty 85, Brejo 
Fundeiro Formation; rig. 5, internal mould of 
cephalon X3; fig. 6, internal mould of fragmentary ':1:'., 
cephalon X3; fig. 1, internal mould of fragmentar,y' 
cephalon X3; fig. 8a, internal mould of oephalon 
X5; fig. Bb, external mould of Sa X5. 
Selenopeltis cf. macrophthalmus(Klou~ek, 1916); 
Llanvirn, Didymograptus murchison! Zone, Brejo. 
Fundeiro Formation; fig. 9a, external mould of 
fragmentar,r cephalon X2; fig. 9b, plastioine 









Kloucekia (Kloucekia) cf. taouzonois Destombes, 
1912; Caradoc, locali tl 52, Se rra da Cadavei ra 
Member of the Monte do Carvalhal Formation; 
fig. 1, internal. mould of cephalon X4.2; fig. 2a, 
internal mould of pygidlum, dorsal view X3; 
fig. 2b, internal mould of pygidium, posterior . 
view X3. 
Selenopelt1s cf. macrophthalmus(Kloucek, 1916); 
Llanvirn Didymograptuo murchisoni Zono, locality 
85, Brejo ~~elro Formation; fig. 3a, plasticine 
cast taken from erlernal mould of fragmentary 
left pleura X2; fig. 3b, external mould of . ' 
fragmentary lert pleura X2. 
Drabovia cf. redux (Barrande, 1848), internal 
mould of brachial valve X3; Caradoo, locality 16 
bryozoa beds of the MOnte do Carvalhal Formation., 
Drabovia cf. redux (Barrando, 1848); Caradoc, 
locality 150, bryozoa bedo of the MOnte do 
Carvalhal Formation; fig. 5a, internal mould of 
pedicle valve; fig. 5b, plasticine caot from . 
internal mould of pedicle valvo X3; fig. 50, 
plasticine cast from erlernal mould of pediole 
valve X3. 
Drabovia cf. redux (Barrande, 1848), Caradoc, 
locality 22, bryozoa beds of the Monte do 
Carvalhal Formation; fig. 6a, internal mould of 
brachial valve X3; fig. 6b, plasticine oast 
from internal mould of brachial valve X3. 
Drabovia cf. redux (Barrande, 1848), fragmentary 
internal mould of pedicle valve and external 
moulds of pedicle and brachial valves with 
bryozoa X3; Caradoc, locality 16, bryozoa beds, 






Drabovia cf. redux (Barrando, 1848), internal 
muld of pedicle valvo X3; Caradoo, looality 33, 
bryozoa beds of the MJnte do Carvalhal Formation. 
Horderl~ella cf. plicnta Banoroft, 1928; Llandeilo 
10cal1 ty 20, Lnmeiros Member of the Monte do 
Carvalhal Formation; fig. 2a, internal mould of 
brachial valve X3; fig. 2b, plastioine cast from 
internal mould of brachial valve X3.5; fig. 3, 
internal mould of pediole valve with small external 
moulds of both valves plus cranidia ani pYgidia 
of Plaesiacomia oahlerti (Kerfome, 1900) X3; 
fig. 4, internal moulds of pediole valves with. 
fragments of Plaesiacomia oehlerti (Kerfome, 
1900) X3; fig. 5, external mould of small pedicle 
valve and cranidium of Plaesiacomia oehlerti 
(ICerfome, 1900) X3; fig. 6, internal mould of 
small brachial valve X3; fig. 7, erlernal mould 
of brachial valve with ~gidium of Plaeaiacomia 
oehlerti (Kerfome, 1900) X3. . 
Svobodaina armoricana Babin & Malou, 1972; Caradoo, 
locality 52, Serra d~ Cadaveira Member of the 
lobnte do Carvalhal Formation; fig. 8, internal 
mould of pedicle valve X2; fig. 9, intomal mould 
of brachial valve X2; fig. lOa, internal mould 
of brachial valve X2; fig. lOb, plasticine cast 
from internal mould of brachial valvo X2; fig. 11 t 
internal mould of brachial valve X2; fig. 12, 
external mould of pedicle valve X2; fig. 13, 
external mould of brachial valve X2. 
PLATE 30 
Plate 31 
Figs. 1-4 &: 6. Svobodaina armoricnzm Babin &: Malou, 1912; 
Caradoc, locality 52, Sorra da Cadavolra 
'.ember of the Jobnte do Carvalhal Formation; 
fig •. 1a, external mould at pedicle valve 12; 
fig. lb, planticine cant from oxternal mould 
pedicle valvo 12; figa. 2a &: 2b, internal 
moulds of brachial ani pedicle valvea 12; 
figs. ]a &: 3b, intenl31 mouldo of brachial 
and pedicle valves 12; riga. 4& &: 4b, internal 
moulds of brachial and pedicle valves 12; 
fig. 6, internal mould of pediole valve. 
Fig. 5. Svobodaina armoricana Babin &: Malou, 1912. 
internal mould of pedicle valvo 12; Caradoo, 
locality 111, Serra da Cadaveira Momber of 
the ~nte do Carvalhal Formation. 
Figs. 1-9. Tissintia sp. lndet.; Llandeilo, locality 8, 
Brejo FUndeiro Formation; fig. 7, external 
moulds of pedicle valveD X3; fig. 8, internal 
mould of pedicle valvo and external mould of 
brachial valve X3; fig. 9, internal mould of 





Fig. 1. Tissintia sp. indet., Internal moulds ot 
pedicle and brachial valves X3; Llandeilo, 
locali ty 8, Brejo Fundeiro Formation. 
Fig. 2. Tissintia sp. indet., enernal mould ot 
brachial valve, Llandeilo, locality 76, 
Lameiros Member of the Itbnte do Carvnlhlll 
Formation. 
Figs. 3, 4, 6, 9 & 10. Cacemia ribciroi (Sharpe, 1853); 
upper Llanvirn or possibly Llandeilo, 
locality 66, Brejo Fundeiro Formation; 
fig. 3, internal moulds and fragmentary 
enernal moulds of brachial valves X3; 
fig. 4, internal mould of brachial valve 
X3; fig. 6, internal moulds of three 
pedicle valves and one small brachial 
valve X3; fig. 9, internal mould ot 
pedicle valve 12; tig. lOa, plastioine 
cast from enernal mould of pediole valve 
X2; fig. lOb, external mould of pediole 
valve 12. 
Fig. 5. Cacemia ribeiroi (Sharpe, 1853), external 
mould of brachial valve 12; upper Llanvirn 
or Llandeilo, locality 67, Brejo Fundeiro 
Formation. 
Fig. 7. Cacemia cf. ribeiroi (Sharpe, 1853), internal 
mould of' pedicle valve and incomplete brachial 
valve X2; upper Llanvirn or Llandeilo, 
locality 9, Brejo Fundeiro Formation. 
Fig. 8. Cacemia ribeiroi (Sharpe, 1853); upper 
Llanvirn or Llandeilo, locality 106, Brejo 
Fundeiro Formation; fig. 8a, internal view 
of' pedicle valve 12; fig. Bb, plastioine 









Cruziana SPa indet., hypichnial ridges XO.46i 
Arenig, locality 98, Serra do Erejo Formation. 
Cruziana SPa indet., hypichnial ridge X2i 
Arenig, locality 131, Serra do 13rejo Formation. 
Cruziana goldf'ussi (Rouault, 1850), hypichnial 
ridge 12; Arenig, locality 99, Serra do Erejo 
Formation. 
Merostomichnites OPe indet., epichnial grooves 
XO.11; Arenig, locality 114, Serra do Brejo 
Formation, see also plate 34. 
Rusophycus SPa indet., hypichnial ridges X2.4i 
Arenig, locality 124, Serra do 13rejo Formation. 
Planolites cf. virgatuB (Hall, 1841), hypichnial 
ridges XO.23; Arenig, detached slab from near 
locality 114, Serra do Erejo Formation. 
PLATE 33 
Figs. 1 & 2. 
Plato 34 
Kerostomichni tea op. indet., epichnio.l 
grooves; Arenig, locality 114, Serra 
do Brojo Formation; fig. 1, general view 
of specimen, ourface of rock wetted with 







Cruziana. e;oldfuooi (Rouault, 1850), hypichnial 
ridges ~.5; Arenig, locality 131, Sorrn do 
Brejo Formation. 
Cruzian.'l e;oldfuooi (Rou8.Ult, 1850), hypichninl 







Cruziana furcifcra d'Orbi~, 1842, hypichnlal 
ridge X1; Arenig, locality 170, Serra do Drejo 
Formation; this specimen haa incomplete genal 
grooves suggesting that Cruzinnn. furcifnrn. 
d'Orbigny, 1842 and Cruzinna goldfUDoi (Rouault, 
1850) cay be produced by differont burrowing 
habits of the Dame typo of trilobite. 
Cruziana furcifera d'Orbigny, 1842, hypichnial 
ridge XO.75; Arenig, locality 23, Serra do 
Brejo Fo~tion. 
ArthrophyeufJ ap. indet. and Cruzinnn. fUrcifera 
dtOrbi~, 1842, hypichnial ridges X1; Arenig, 





Palaeophycus sp. indet. f hypichnial ridge X1.16; 
Caradoc, locality 195, MOnte do Carvalhal 
Formation. 
MOnocraterion sp. indet., endi chnia , dorsal view 
showing sections of different sizes across conical 
burrows X1.4; Ludlow, locality 81, Serra da 
Mendeira Formation. 
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